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(54) EXHAUST GAS EMISSION CONTROL DEVICE FOR INTERNAL 
COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To highly 
efficiently purify NOx or the like contained in 
lean burn exhaust gas by providing an NOx 
adsorption catalyst in an exhaust gas flow 
passage and in oxidizing atmosphere of lean 
burn exhaust gas by adsorbing and capturing 
NOx and by making reducing atmosphere so 
as to reproduce the adsorption catalyst. 
SOLUTION: An air-fuel mixture sucked in a 
cylinder is ignited and burned by an ignition 
plug 6 controlled by a signal from an ECU 25. 
Burned exhaust gas is guided to an exhaust 
emission control system. An NOx adsorption 
catalyst is provided in the exhaust emission 
control system, NOx, HC and CO contained in 
exhaust gas are cleaned by its three way 

catalyst function during stoichiometric running and, during lean running, NOx is 
cleaned by an NOx adsorption ability and, simultaneously, HC and CO are also 
cleaned by an combustion function thereof. Further, by a determining and 
control signals from the ECU 25, the NOx cleaning ability of the NOx adsorption 




catalyst is always determined during lean running and, if the NOx cleaning ability 
is reduced, an air-fuel ratio or the like for combustion is shifted to a rich side 
and the NOx adsorption ability of the adsorption catalyst is recovered. 
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(57) [£*]] 

[SSI rt«© 'J - - >IW7 ff>©N O x f $ 




(2) 



nm¥ 10-212933 



b, ttfbjfl|fc«- b»7G8!l#R|«J21l±©ttiSTJR 

Mil±CNO x *fb9SR*$-B\ &CiHb#m#f b 

&NOx*JK6ai:lSllfcSJ6**TN, fc»7cLTj«f* 

[11*8 2] tfc^'j^A (K) , ^MJ-j?A 

(Na) , v^*J/!>A (Mg) , ^hD>^^A (S 
r) WA^i"!7A (Ca) j&»&»«*iS-»JULh©7G 
*SfiR»©-«fc bT^tlNOx|!aiJ!*»*»^JftB 

C^T»7G»JfcttbT^b*ja**VuRffifeo < oTf 

■r*. «*««©#;*;;* 8Hb««. 

[W#*3] ^&<fc**U">A (K) , th'J^A 
(Na) , (Mg) , ^ho>f^A (S 

r) fitf*;i/*>£A (Ca) *» fc»ttft S—«W±©7C 

fcE«U Sftia5GYb^*a6H«K:*v^THC*©JB7c 
WfcfcTbTO, «©Sfbffl##t^ff«o < oTHS*M 
HESBA tFSB3£#fc: NOx fe^b^^fc <fc 5 fit ffl U 
*fcttfbfflfc#L»7C«#fil«a»t> b < tt^V^ttJRfto 

$*TN! fc«7cbT»l*lb-r*rt*R«B<Z)»^»Yb 
Si, 

(K) , ^HJ^A (Na) , ^V^i/^K (Mg) , 
^bD>f^A (Sr) StT*;i/^"^A (Ca) 
fcfft£'i>£< i:4)-«i:-feU <;A«f©#±afr6lHft 
S'J>3&< i:*— fit, ni?£A, ^^A*?© 

:&J:tf&MMk* (t>b<ttlMMb4M * 

b < tt&«^«&£ftHW*M£^&{b«££ft b 

(K) , ^h'J^A (Na) , v^*3/«>A (Mg) , 
*hD>?-r>A (Sr) St>'*;b->^A (Ca) 

n5!J>&< tt)— lit, 9^, a$?£A, ^v^A^ 
©*&Bfr£3!«ft3'J>&< fcfe-fih, ^VjfttfS' 
'J^>*6S{inS'J>*< i:*)— «©7c&£^-tfx 
43«fcV&JKSMb*» <*>b<tt«-&»fb») 



So 

m (u -r s c c «t 5 g^ai t» LM9vmtm 
itf^}Wb«a. 

u->^->i^c^vj>, mm, xrtt, seaw 
e>cfctx>^>©;rD— n-r ^stf^^v-^^ 

Sd#BI**»t.b<(±*V>tt«l*o<iJ;-5fc:b&rt«R« 
W©##*8Hb3£g. 

3»*RibR5£te^ :n>$>>IHESMS^ BRASfi^JMg 

XSJg^A^ U— >SfcB#C:fcM*-SNOx^ffifi£Jf5£ 
U *©*l|L«[tfm^©IS^fl[*S*fci:S»<b«IK:^ 
b»5G*y#EI*3b»* b < tt*v>tt«£o <«iatlt 

»ft^©l8k««^±«*fctt««Kfc«*nfc»*-b > 

t)-- (*)b<ttA/F-t>-y— ) ©i^iaoMi 

CM b«5oS!l*«PI**» t» b < tt^V^JBfeo < £ J; a 1C 

immm i o ] fisRxg i*6 5 ©^-m* 1 octo 

t, »A*^ifitm©l!S*^±MtaA 1 tLfeNOx-tr>-9- 
— fS^fc.fc?>*«NOx«ftJUHU U— >3WE«fK:*j 
ttS*fWOxJ^m«©«SjBii.fc4:£, KflrfFJfc:** 
UI7g8!I#|b|S;&»*> b<fc£^tt!K£o<;5«fc-5Cbfc 

[Ig^JH 1 1] f»5t<IS 1 5©V^ft2MofC:fcti 
T, »*^iKB©BMM*«£««tlE*»ixfcNOx-fe>i*- 
— ©M^fc«t5 'J — >31tel^t:*jJt4NOx«K*tfttB 
U NOxii J gA s P/f^SS$:^x.fei:^, BMbfflfcttbil 
7C^JA s |5jfi**) b < tt^VuRJBfto < 5 «t -5 {c 

2] ^>^>ifiT©»^ r X^CH7cMtfe J f' 
jKMMUKttttftMFo KMdK^ES b> ^©^ 

b> ^«C»b»5BW#ra«JW±©*t«TJWIl/&N 
Ox<£SMol?c-rSNOxl!S*M^$:ffiSb, »^4> 

bTSHb#J#^t£?§£o< oT(MM*«S±fcNOxfe 
^b^i!S«$*, ^{c^b^J£Mbji5E^JA s ls]aw±ffltt 

^^-^<!3 N »*ttJK±fc|8WbfcNOxfc»7c8!li:» 



(3) 



mmW- 1 0-2 1 2 9 3 3 



iztt bTl^#J#^v>#?§T-N O x Sterns* U SHb 
«»tg*-4NOxII»M«6*EBU »3tf^ft»©*jER«- 

aaa^ttssso < -DXiRmmm±iz n o x sfls*«* 

^ttJBTfNOxft-fb*«*u MfbJWfc^baTc^fd**^ 

«jw±©tt«rtf «« b fc n o x trntMyc-r s n o x a 
fc*v^Ta7caiit*f bTiHb#j##v>#<g£o < ott 

JBfttJJLtCNOxfeYb^lR**^ *fc»fb»!lfc*rb» 
NOx*«7cJWfclS»SJKS-e-TN f til^LT^Sfb 

-r*rt»»n©#^»{b««. 

[3&0J!©P*III&iftt£] 
[0 0 0 1] 

[#8BJ3©JSTJ-3ttfl5#i?] ^yWllittSMWCDMMHttBI 

*e>»a*ixa*^3tf^*iWb-r**«K:«to»j, »c 
fb^gicig-rso 

[0 0 0 2] 

^t**ns, -gHbj^jK (CO) , KM*(HC :H 
ydrocarbon) , £*»fb«l (NOx) «tt^dKIStt4MI 

fi»fct±*^©»**«&t)n, i*i«!WB9©«s^^ffi©ajj 

MM&3Pt, Rh5Stt©i^i:U HCMCO 
©BWb tNOx ®Btc* Htt£fT9 T**fc*«MKft 

[0 0 0 3] i;C3T% =7cM«tt-€©<HMtA>c>, <m 

b b^ij*a<jic#ffl b&^. 
^JtttglW©ja$E#iB£/iS bT^lft-TS *)©©'S16 
l6fflfcM5l!lfc LT1»» (#V U >©«^A(^M 
©fi®) /F(«5#4©fifi) =#J 1 4 . 7 ; WT$W 



#T-«iairaSS^Jt4r A/F =14.7 T-tt*£i»-5#*!$ 

**«fc.fc ) iE#fcn«5«srftTS&. 

bfrU SlB^SUt ('J — » teQMitx-^y 

is>ZMmx'g&tmm*ft±£-&zm&x-g2>ztfr 

*A J ^b<%t'« 0 b*»bBuM©«K:afflH7c/ai^T-U — 
W*— >»&©8Kb*frfc-a-3i:HC, CO©»ftM 
Jiff*. 3 &©©N 0 x £8Mlfl«jk: iSTcMMb-T 3 - tifcfcT- 

jgffl^te^fflte*) £3t«>5£Hu 'J— >;t— >*fJ&# 
8Hbttfl?#;&g i: & 3 . f ;t'J->a- 

zmbtffi. -rtatotmm (o 2 ) #2-*fc**fts* 

^^©HC, NO, NOx*HMb-r*tt«©BB^ # 

K:NOx*?wb-r4ft«©M«#*»*a9t:je»6nT^ 

So 

[0 0 0 4] ?fiaiS63-61708 ^&«T?I±, «J-Wt- 

[0 0 0 5] 43180962-97630-8?, |sJ62— 106826^, |SJ62 
- 117620^c&$g(±gWX c^© N OxS (NO fcfcgHb bT 
IWRSftfi^NO, fc&tfebfcft) NOxRJRf&ftW-r 
3JlkK£]ftftk3#TlftjKII*£U ^K»** s {gfFbfcBS 
j£T-J##;*©jIjg£it#>TH 2 , • *v;>f© 

HC, *©a7C«*fl|V^T*«($nfcNOxfta7c|»* 

[0 0 0 6] PCT/JP 9 2/0 1 2 7 

PCT/JP9 2/0 1 3 3 Otcfciu »#;*#<)->© 

»SiR IfeNOx £fij{ffi-r £ NOx QRJ&lfiJ £J#5lii8S£t& 
IU *M#;*#U->©h&{cNOx£i®J&£-y\ qfi 
iR**fcNOxSNOxi8MSl#Jfci«EA-rs»^i4JCDO 
! jiJg^{£T-a-b»T«tB$-a-5, J#SH8HbSm#«3ii 

[0 0 0 7] b^U #181^63-61708 ^gtfSH^T 
S4^A s ^-T?)^JtT-fe5 (A/F) 14.78SC 

ffla-r*»3tf^eDia5ii (o, «ie«t)o. 5%*§jg) 

■i #*©*j#tt*ra&T*ifcsfe©©> w«s^g83ite^©# 

®5iii b SrftET ^ 5 iK* t & 5 „ 

[0 0 0 8] 1^^^62-97630^, P162-106826 

^, |5)62-117620^$gT-{i, N O xi»JKjSI©H£fc& 
fc 5 j*3tf^ © SSEjI * b T H C moMnffl * N O x 
WJi:M$t5fc^ jS7C^J©#^^©0, £<fc3 

a ^^ts tc mn $ tix MTmio&m m #».m-r 



(4) 



ftmW- 1 0-2 1 2 9 3 3 



3„ b*>U N0x«JR»|*2o«W\ lo, 

^ n h tc «ic «jfi £ -a- 3 tb(?>m%w *) #x.wm&& 

[0 0 0 9] $5>C PCT/JP9 2/0 1 2 7 95 
tfPCT/JP 9 2/0 1 3 3 OfBU **^&m«fN 
0 x IKlR^JfcMM £ *T « t , * # U — >©B#iC N 
Oxft»JR£-«\ »Jtf^*O0, «K*fiTS-B-T»JR 

b*»U WiiT. tf'J-VfflfcttNOx £i!SiK b#W ^ 
#©0 2 JBK*sffiT*b«>6*ife4:*KNOxfeiictB-c 
#S««©jSffl*SHfiffii:^S. £©*tt*©»^ NOx 
©iRJK4:»Ufef?5 c fctt&^W£i»iK8J©lfgilfiti§© 

t o 0 1 0] 

mom&mzmfr, mm>mmmm<Dmm.&ffimx-&*). 

fes rtiis© >j - > A->i^x *> e, n o x ? eg i 
• mmitx § 2»^M5rti#t-r £ - 1 

[0011] 

Hwasiwife-rs ±Kflt«ou ti.T©*« 
[0012] m#x*(D&ffiftm<Dm<bm 

±©tt<§T-n / &* b fc N O x 5N0x 

Tcfls^aHRfR C is v > t »7g3« lc *f b X WtftM v ^ 

^b^J{c^tbil7C^J* s |BlfiW±©tt^^o< QUMft 

ii7cbT^«-fbi-5o 
[0 0 13] ££^«WMMKHu NOx^©^K^l!S« 

[0 0 14] SYWFdttO, , NO, N0 2 

C v ^{g^t-^fig-rS-^O^lJfcbTHC ($tf^ 
»*iiMb**) , CO, H 2 ig, ^^©Stc 
f&fri: bTft^^t^D^tiSH C^©jt^tt^)KT- 

[0 0 1 5] iiuM©cfc-5C, 'J->i^i:NOxS:i 



^t^T-ilxif Z>tzSb<Dm7i,mt bTCHC, CO, H 

, mt*&Mt<-&z£ztit>&mi}7.'p(Dmitm£i,x 
©o 2 tjasttsitj&jec-r. nox (nomnoj) 
i>ztit>£Km\sX&mizm7i£ti&o mi%i,±m&.f&& 

jPffiU. 13tSJlt;i&K* s 50 0 

o cw±©ss-r*tt^#©i!i-&As^^ fj^g < ^ - 

NOx<&?S«M«T-p^A^^SSb 
j*#;**©0 2 *£#8tb) b4»S«fcJB7C«ii:«S«S 
i&^-a-SCltt J; ONOxCNi 'NCigTG&aMtfcJfcfT 

t) 'J->i^4JON0xM«iit5^it:<t!)» 
^Xff©NOx^0 2 if^^-TS. 

[0016] *mn£.&^xi±, mxx<$<Dm<b 

M (0 2 , NOx?) J;S^J(HC, CO, H 2 ?) T- 

*a-r*«jB*o< 5 X i»«i*iaLhfci»*bfcNOxfc 

[0 0 17] i: - 5T-»^^ ^©N O x liSIJN O t N 
0 2 NOj ttNOKJt^TRJtS'ffitcgtro b 

5c bfe#oTNO£N0 2 t^-fb-r^«£i*^fXtfi©N 

oxciifiihiitfgit^?.. *«u3tt'j— >* 

^cfi©N0x$Jt^-rS0 2 tiONOi fc&-fbbBfc 
*©fc»©»b*S0iJ*ttl!R«ttffllfcNO 
»Yb«M6*«?fc*fc »> DS*M!^iu^t^bftfi^*i§tt S 
d fc * -a ^ f s * © T- 5 . 

[0 0 18] *^B^{c*5JtSs "fb^P&SbfeNOx©® 

[0 0 19] M-NOi+HC-»MO+N, +CO, + 
H 2 O^MC0 3 + N 2 +H 2 0 

±§3©Si*;tt^SiST-$)5. ^RMtUTT^A 

a*«;«*-&TSJ«i»SffNffif (1^£E, 
2 5°C) fttWTi:^5. 

[0 0 2 0] 2NaNO,(s)+5/9C,H^NaiC 
0 ) (s)+N,+2/3CO ! +5/3H ! O 
[-AH = 8 7 3kjule] 

Ba(N0 3 ) 2 +5/9C 3 H 6 ^BaC03(s) + N 2 + 
2/3 C0,+ 5/3H,O 
[-AH = 7 5 lkjule] 
^^t, s : Mfa g : MM- 

wsm <Dmfj ^ a t izm m -r s mttam * m c > & . 

[0 0 2 1] -^^^tCjHj 5/9mole©«S^«l 
0 7 0 kjuleT-fc t) , ±E#SlSH: H C ©IMtEi 

3-£iB8yrefc3o ^M©-h^* s e»c©^(i^M^- 



(5) 



#I8¥ 1 0-2 1 2 9 3 3 



[0 0 2 2] NOx©M^J#NOx«JR*!l©»^ PS 

MCO,(s)+2NO, +1 

**^t|i©NOxjififefi«-r^<ffl7caicD«fi%!S» 

&V^. bfc#oT, 3l7C^Jffltf*T-NOxMtBaS+^- 
fcjsTf 3C:i:a s T-§&V>„ NOxPMXfiA^&V 

NOxisiR^jfflff^jgAstiL,, nmmx-K^o 
[0 0 2 4] tt&ww&mMMiz. *c<nmm.mxv>H 

[0 0 2 5] #$BBJ3©N 0 xiBaSfjUJSEtt, NOx^ffl 

mmx-itm&m a «t t> b n o x ©atcc p§ b t ©as 

f&H/&T-NOx©MHi££® b&^#4£: Lt^ftlj- 
e>ft&<, Sfev *3EfH©NOx4MteMfttiU NOxS^ 

(ommx-^mm^ ± s * b < tt*HiE«Tj-fb^ie-&K: 
.ttJjiisu NOx©a^ctf^u-r©^i^s/^T-N0x© 

[0 0 2 6] *»W#*tt, < £:*>* U ->A 
(K) , ^-h'J^A (Na) , V^S^A (Mg) , 
hD>5^A (Sr) SlF* A (Ca) 

ttftS-«W±©7G*Sj«#ffl— SkbT^ttNOxIR 

[0 0 2 7] #$8BJ3©rt«^0|©$#;*8Kb^«B:> 'J> 
fc<k&#'J£A (K) , ^t-'j^A (Na) , 
*>^?A (Mg) , 7hn>f-^A (Sr) 
a (ca) aW.±©7cfg*fiK^-©— ggk 

UT*trNOx»«tt«6*ai^«a»fcEIBU 

ff©^jES^-ra©^b®7c-fb^aiirli^{cisi-«-ra^Jfc: 

n isxmim&^ftm*'? < ^>x»&mMm±iz n ox 

Sfb^Btftfar-tft *k:»Ybfflk:*fua7aPJ#lRl«tt±© 
ttMo<0, PR»M&±Ci»»bfcNOx£jl7c8iJk 

ts. 

[0 0 2 8] #»IH©rt«««©»:tf*itHbS«(±, * 
fcs '>&< i: *>*<;>> A (K) , j-bVOA (Na) , 
(Mg) , ^hDVf^A (Sr) SV* 

;i/«>^A (Ca) frfeatfixs— «w±©7c*&jsa^© 

-SBi:LTdtfNOx!Sk«i*«E**^«E»fcffi«U 

»b«7cfl3*«»HI«t:*lr^THC^©a7caiJfc«bT 

«®aE«fcNOxftYb**g-&t«t?)a*iU &£®Hb#J 
t»b*7cJH* J PI«*t»b<B:*v^ttjB&o< »K PS* 



jrkjs6©¥« erst. 

[0 0 2 3] 
2 0, — »M(NO a ), + CO, 

««EtMK*nfcNOxfta5c*Ji:SE»S*iS#TN, 

i^xmrnit-tzz t %<&m£-fZa 

[0 0 2 9] *#6BBfc*tJ-*NOx!R«tt«Ei:bTtt«f 

[0 0 3 0] *U£A (K) , th'j^A (Na) , ^ 
^**>£A (Mg) , (Sr) 
«>^A (Ca) a»e,«fc£ft£'_A>&< k*-ai:, -fe 'J •> 

d^^a, /^7?">A^e,*-sii^js*»t,s«ti 
(*»b<tta^Mb4») mama** 
«u fthfcNOxRjapienio^.flinfcwsoxtts** 

[0 0 3 1] *«lH©*!Sfc*H-S, »bSUfcWb«7C 
[0 0 3 2] n««n(z«&%M«M^«3l|ftffiMIU;« 
[0 0 3 3] H9#ttWT©*atT?aj«-rSii:*«-e* 

So 

[0034] hizmift>titzmmmm.*>v- 

mw-rzjsmo *mx&, ra©ftia©— tt*ttttjiM 
t. L,mm*m!ifcFE.t. u ±^«*»e>©s^»^(f>© 

J«^#»^bJB7c^*»M«Rlc*iV>T»<baiJC»bTa 

7cay* s ra**t»b<tt^^««*o< s*isftt»*tr. 

[0 0 3 5] «#ttWT©**tt1fJim-rSii:*«T?* 

s. 

[0 0 3 6] »*^S6©««j»jBIU:«EK:jH7C»l*fi!A-r 
5*^., JKMK:ttrtittlBlffl«»fcbT©ifVU>, 

tf* -v - Z £ V 137, £ qS#M8Lh«tJc: W § - ft 6 

^WWbji^Ji: bT©^*4ftSA-r S C k^SAT-fe 

^> o 

[0 0 3 7] *»lfifc:fetta»«tt«Sa\ #H©ff$ttT* 

®^s*f*4*e.*s^=*Att«iii^ici»*^J5E^-ft 

3— r^>ntff £ftSM-pbAfl£R&a&«>i:U ^ 



[0 0 3 8] ##BE«K: MibmiZttlsMTtfflifim 
[0 0 3 9] E CU(Engine Control Unit) X'&feZtl 

U *©***#;??«©»£«&«*.££*. 
[0 0 4 0] &&^©i!MM&±8fE£ & 
*ifc*K-b>*— (t> b<ttA/F ©fS^lc 

[0 0 4 1]€ffl»i«tlT, ';->*gB#©&« 
®3&SA J ffi5g©g&jffi*.fcfcgo 

[0 0 4 2] *ft«OS<iDl»««at±«Et:«*»nfcNOx 
t >it-I^t J: !) SR*N O xUfcltB L, U->3Hte 

[0043] #siaa»©iR3»»«i«SEt«/)»nfcNOx 
statu u NOxms.&mfemm&mz.fchigo 

[0 0 4 4] #$gWC;fct*?K gMb#JC#US7G#J#|5] 
[0 0 4 5] 

[ftwvmmmm] *mmmminmmm*m-fx 

«SVHJE^Jt(S^^nS i fe©T-5B:<, *©JSSI6Hn 

t *j v * x &m(Dmmnwi-&$> ■§> z t «s r> * x- *> & ^ „ 

[0 0 4 6] [Pii*®!JK] #$8BB©#iSlC «t 5 1!S*fe6^ 
©ifttttoVvTSftlUJ-rs,, 7M>J^Ii:ltNaSt 
tfN-N 9 i:K^-^tfN-K 9fflif$^tti*J©^T-ag)So 

[0047] «ns#M!«iss?s» m&mmi - n 9 &w 
[0048] b&mmmmvx 

x7-7p-LTi4bm %ML 4 5 0"CT- 

«BEL&. CfflS#t»IL^-*AOMIt§»l L 
*) 1 5 0 g©7';US:^-$r3— 7^ >^bfco 

ffl»-feU">A (58KCe) jgffc 
*^«b9a»«6 0 0-CT* lB#ffl^bfc. SSViTflM* 

thue'A («N®Na) ®mt^f>-7^)immhmm 

-?7**st>h> (58l£Mg) Mffll^MStSL, IS) 

^jEKufe. ^c^- h^tv? >p tmm 



*S58¥ 1 0-2 1 2 9 3 3 

U 3£*g&4 5 O'CT* lKfHttfiKUfc. S&C58KM& 
SM^gL4 5 0-CT- ll$IHl«Ui&bfc. fiLhfci&T" 

(A 1 2 0 3 ) tCe, Mg, Na, Ti, Rh, 
P t £fi#Lfc^ = *AttlBW«J9k 2Mg-(0.2R 
h, 2. 7 P t )-( 1 8Na, 4Ti, 2Mg)-27C 
e/AljO^llfc, ^dX, /Al,0,tt«ttfiR## 

Ai,o,±cfi«ratnfeci:ftwu 7n*sa^«Foa«[ 

^Oll (g) *!3«*ttSKfJH»S^bT* 

»k Ai,Ojti£<*f3$nsfiK^e»Kn5ji8^©j« 
& * t: #«ttja#©a«p«tt^»«* fp © M&m&m& 

fc^bS-SS £ t C «fc *) £ £ £ ti*X § S„ 
[0 0 4 9] RSftMKN - K 9 ft6lTffl*SfISB b 
fe. 

[0 0 5 0] RWtlffiN - N 9 ISC^ItiMiN a8 

ttl!S#M^N-N9|B]«ffl^ft6'r-N-K9 2Mg- 
(0.2Rh, 2.7Pt)-(18K, 4Ti, 2M 

g)-2 7Ce/Ai,o ! ^fc„ sttmrnvtism-tstt 

mmmH-R2 2Mg-(0.2Rh, 2.7Pt)-2 
7Ce/AljO^#fe„ 

[0051] mmmmm ±mj5&xmzmmmm* 
700 °cx- 5 <mmfflh&m£Lx-mMm vtz&, eir©* 
?*T-^tt^i¥ffibfe. 

[0 0 5 2] »fSM 1 . 8 L © 'J -Wt— >tt«# V 'J 
>^>y>4««b&*ffl*fc**WO*iSfcJ: DISS 
bfcS*1.7L ©^-*AttPfiai4J«S:iSttbNOx 

[0053] mmmm<D^m) wammn -N9^ 

*U A/F=13.3 ©U y*-jfflE3 OWItA/F 
= 2 2©U->S<tEifa2 0#Ba&&Efc:*l»)KblS2© 
NOxj^Mb*e«F^tt*»fc. .fc 

5o U->ate(pNOx^b*tt#^{cfgTbl93^{c 1 
0 0%feofc?#>fb^tt2 0#«fcfcfcW4 0%fc&5„ b 
A>b;rffl{&Tbfe8Kb^fcfc3 0#B8©<J s^iHET? l 0 
o%izs.x-mw.~?%« mw—>mm^n^htiOx^ 
itm&®m^xmm<Dmmmt*m*)&-f<, >)->mm 
t. 'J y^atesaftsinygbT* vsnEif onox 

fee <t DNOx i»3W4l6tf+^CB^* n & ^ t b 

[0 0 5 4] $MR4 0km/h-S (»^©^M 
iiJS(SV)^j2 0,0 0 0/h-^)i: bj&;W$JUJftas<b 

>»if^tp©N O xjWb*©H«**«>Tia 3 *Wfc. 
N O x }^b* JiigBtW t ffiT -r S * s N O x iiS *5® V % « 

^:•^STalft(i/J^$v^„ NOx#{b*5 o%2fci>*3 o%iz 

SS*Tffc*fli*iifcNOxaft|SIE|*»c>*K>*i:iil 



(6) 



(7) 



^lfl¥ 10-212933 



[0 0 5 5] 



tiftl] 



m 1 



NOxSJS(ppp) 


SMt & 5 O % ICtt 5 3: -C 
ftbfcNOxg(mol) 


<tUJ£:NOxfi(*ol) 


3$ 5 0 ppra 


0.030 


0.04 1 


Qfal 2 0 ppm 


O. O 3 1 


O. O 4 7 


2 3 0 ppra 


0. O 3 O 


0. 04 5 


fctj 4 5 0 ppm 


O. 0 3 O 


O. 04 2 


fttj 5 5 0 ppm 


O. 0 2 6 


0,038 



[0056] NOxffiu&t&NOxm&tzitib-rmi- 

(*fb*R*©*Mrca«. 
[0 0 5 7] WKlRJHDiai^TfNOxlRjBfltfcbTtb 

C5C0DS#fi (at 10 0-C)tt4. 5 x 1 0 _, molT* 
&ofc„ C©<tttt±l3NOx®«S©i^Jl/ / l 0 OT-fe 

•j p t #no xwrnma^Gren^z. fcfcfctB 



[0 0 5 8] tttf«!i©3-r^x7.Y hrt 

Sa^UfeBETJtSH* (S^l!S«T-ffiiJ^) fiifSj 2 5 m 
'/gt-^-AA 1 . 7 L^fct) 2 8,0 5 Om'tfeo 
fc. *fc, *»W©»«!!WK©Na<!Dflsgt«JiK:oV^T 

?> mm b r £ c n a 2 c o 3 1. b t #«-r s 1 *j w-e § 

to {&£^T©^@#Na 2 C0 3 T-(5#>«!>ftT^Si:-r 
•5i:*®Ctt0 . 2 7 5mol©N a 2 C 0 3 #^£ii bTV^S 
itWS (Na 2 CO J cDJtfiA s 2 . 5 3 3 g/m If 
fcSCi:*^ Na 2 C0 3 1 #^©W»#5f<£ S (Na 

mm*i&iCo % (D&mmmh bt) . tum©s^t^ 

X.li0. 2 7 5mol©Na 2 CO 3 «;0. 5 5mol©NO 2£ 

tfiilfcNOxtlifOl/l 0Jii.T©0.0 4mol© 
*-f>'-T-&Z>o -©ffljSttBET^^a^tS«$r|¥ 
ffi-T S ©T* A 1 2 0 3 ^© N a , C 0 3 fcW©*®* m 
<ffibT<^S;i W±©f¥«i, ttNOxiii 

N a 2 C 0 s^n*^ ^ © N 0 x *ii£f£ «t 5 fi 5 A> £ 4>fc < , 
^&<fcfcNOx#Na 2 C0 3 SlHA»*lffl&ei©|Sg£,ft 

[0 0 5 9]ft*, 19 3 t43^tNOx«Wb*2 0 %bu 
«*e>mb*teT©^#ffiTbTV^3#* ^tittil 
t&tgfc «fc 5iM5LK/fo* s £ bT l> 5 C t t:7fs-t *>©T*<& 

So 

[0 0 6 0] 1411 U h-f^SMEfcW 



W*»E^©ta#*.tt»j&»& 9 0%tt±CDNOxilfb 

[0 0 6 1] 15, I6t, V-^iP^Xh-f+feSV^ 
{± U v -(DWmZ. HU^tC £ t* S N O x 8Hb*H£ fc* b 
tzo E15fii!S»M^N-N9©APi:i±JP©NOx«JK 
£^bfcfc©T*, El(a) fcfcA/F= 2 2©U— 
A/F = 1 4. 2©'j s»^£*RJtfc«J#*.fc»&T?fc 

F=i4.2 <Dm#xNOxm£.w&^fciibv v rmm 

©APNOx«K#XS<lfllDU CflC#^I«8!)C 
mPNOxtftKttHin-rsjb*, f^ttlPNOxiSiiA 

pNOxjgjs^^t <t@So m£.&m j $>if>i£mfr9m 

IBTfmDNOx«attOiE«t:50jt-t-a. 13(b) fcfcA 
/F= 2 2©') — >A>£A/F = 14.2©'; "y^sffi 
*ltS«0#*.;fc:|*&t!»4*s, El (a) fcPJttfc, fiN$ 
ffiPN0x«KH:APN0x»ft4*S <TE1>K S. 

«t D®«f|fflTfffiPNOx«jKtt0jE«K:Siar*. 
[0 0 6 2] W±A>£BJ?£*>T-;fcS#, H^lfe^i: bT 

feA/Ftf, l»m *^tttil7cffl«tt % l!S*feli^©m 

be, as, svfa, a^j©^, mfmssom. 

[0 0 6 3] B6tt«*JMKN-K9©APfcajP©N 
OxitS£^bfe&©T-.. HKa)<±A/F= 2 2©<J — 
>*^A/F=14.2 ©U 7fA^«tb*«)Sjtfeg 
El(b) &A/F = 2 2©U — >A^?> A/F= 1 4. 
2©»; >y^^tbSrW#x.fe*^T-feS* s , ±ai©H& 
3«tt«SN-N9©»&4:|§|«t«l^mPNOx«KttA 
PNOxigjg£Ai£<T[H]»K Mo, ^H^lRVAkME 
©S*fe* s ^T*V>S. 

«i»«MJS©a^Ftt» ^m^mm®., & 

[0 0 6 4] N-N906ml'hA^AAi&F'3g2 8mn 

* 5*^/ »f ©sasajE * *Yb $ * N O x «Mb*t it 



(8) 



1 0-2 1 2 9 3 3 



0 O'Ciibfc. 

[0 0 6 5] 5fe-T. O, 5 % (fMSfl* ; JiiTIS] b) , 
NO 6 0 Oppm, C 3 H t 5 0 Oppm (15 0 Oppm as C 
1), CO 1 0 0 Oppm, CO, 10%, H,01 0%j& 
VN, Balance «i:SfiJB8©^ft«Hi**NOx}Wbsti 

*#T2 0^IB««IU g&fc#fV*0»i©#;**afiKfc:M 
£0%, 0.5%, 0.7%, 1%, 2%M3%©6 

aatfbs-e-iai 9*#fc. 1211 9t-«> ■; — >#*«f© 
sphs,^^ <&-5tNOx mhm-tfiM < & a«isi* j B«> 

6*1. *^M«#N0x*»7Gfc:<fc!>iWtbTO*C. 
k*S*l/TV^. 2l&> il9T-&, NOxiWb*tt 

[0 0 6 6] ifcic, 0 2 5%, NO 6 0 Oppm, N 2 Bal 
ance& 3 *flfi)c© # ^ £ SKI Jtoo;iS^ tt 1 ©^*© 
8E*W«IC*fl2**Tia2 0*»fc. *mtCtil1ta'P 

fiV^TRSRaMEftfiTS-e-TKYbSffl^aaT t» N o 
xHMbsmioLtb&Uo e:©»te#l!Rjg^i&#NOx& 
ilTctCi f)?#<fbLTV->£;ii:£^lglbTV->.2.„ 120C 
fcl^Tx NOx^b^#ft£&SC *Ha*«fi 
«ET?tt»b«7c©S!:Hftt:«toTs -SffilSbfcNOx 

[0 0 6 7] [itgmbSl] EI 1 tt*fSIH©l#;tf*i* 

[0068] *mmmw.&, u— >njt&fe^> 
*s*rrsiftswR, »jnawE-fe (or a/f 

-) 19, »fmSL* >V- 1 7 , NOxi««I18 
SS*l»1-S»»*2lV«l»J.= f h (ECU) 4g*>fefii 
m^tiZx, ECUttAdiA'f>^-7x'f^i:btfflI 

/o ls i, iijiQiiiSMPu, zmomwy'vir 

^ASrlBfS$-B-fel311^SRAM*5J:^ROM, T 
[0 0 6 9] W±©»ft«MbSS«tt, 6lTOi5 fc#tfc 

-ra„ i>^>^©p*A^tt^r^ ici t> 

1M.m£tliZ'&^77U— fe>tr— 2{d«t !3trfi$n, ^ 
Wl/;Vl/7 r 3£3STv ^fefC-O^i^*— 5*>fe 
ffi^at UTi>y> 9 9 tMSfl 
So i77D — b>1t — M^-^CflbO-fe >tf — M^jliE 
CU (Engine Control Unit) ^A77£n5» 
[0 0 7 0] ECUT?ttSH3*0*a5t«koTrt«R«IW© 
Ifi^SVN O x»3Wtt«ECDttlB*ffNBi b raters 

A^nfcig^ttE CU 2 5*>fe©{s^7?#JfflJ;*nSj& 



^HMb*fc#*»n s . »suwb* t: «n o x mmM!&-& 
asttfen, x hj*mmmtz&*<D=.7bMmm&i££*) 

»#*tf»©NOx, HC, co&Wftsu 

iiteB#(c « n o x ««tg t: i »> n o x * 8Kb-r a t ieubs 

fc#*»o«»|lllltJ:6, HC, COS8Kb-rs. * 
fe£, ECUOJRI^avWWm^fcJ;!), U->3HEI$ 
£ fcfc N O x HRffftfegg© N O x 8Kbfg7J * nmmfe bT , 
N O x «Mb«B2j #{gT b fc»^jK«OS*lt<S £ U s> 

hbTSMWSWKCNOxiRjSilSiaa***. 
fii±©SM^C <fc U x **iT-tt, 'J ->Ste, * h -f * 
(^tf'J y^) Sfe©£T©i>S>>«tta&frFfc#** 

[0 0 7 1] i>S?>fc«l|&$n5ii^ft©«R»«K 

(fijiT^astt) tt&©*fcfH»*n.5. H7c^«tb#j 

SP7J&& 7D * ^Hlf^bfe. 
[0 0 7 2] r<7-fe;u^y;i/©g§^ji*ti&bfc{f-§-* 
m*-rs*^-fe>-y— a*, *77d- t>-9— eta 

v isftfflTk&m^, t. f—t-m^momm-fr fe e c u 

2 5tt2»*RJt (A/F) £*fc£U Sfefci©^(±» 

SMfilk: <t ») ^*RJt©«WS»6:*Yb^>3&ja:^bfc; ZEittc 

[0 0 7 3] 8fe^*nfc2S*RJt*«^ H"*(A/F= 1 
4.7 )S^*U f^(A/F< 1 4. 7)©i:^E CU©Jg 
^£<fc»M V^^^^ffiiftM^^^^n^ h'T^S 
t>*U v^-a*s#fTt>n*. -73. U-7(A/F>14. 
7) ifi#ft«Shfct6, N0x»i«ffiN0xK 

n, !!5#tgA s '5:^h*iJ^$nfc«-&(ctt^ttSF/f^ 
[0 0 7 4] H8K:3g*8tt»|ffll©7D— ^-y— h&^b 

^t±atettffi*tftttj-*-4{g^&fti*&tr. cnfe©rt^ 

t«-3#7,r^71 0 0 3-V<fiMUb«%£. Xr!<71 

o o 4-cttft«sn&«s«it*i*m-rs. r^rioo 

So -CT-©tb«{*f*i:^sa»^lttt, iEfllicttR 
N O x ©^MiS7cSf5©^* s Pi4»{C J; 
««Si«KS±lalS3S«RltT»Ds ^»i!S*)li6^©^tt 

*ffffibT«fe«sn*%»©-e, aaiffi«R]taE»©ffi«s]t 
^^^nso c^t% aft^^*8Jt^an^*8it©»-& 

7rv71 00 6 K«*i»«tt«6©W5EaM^ftfT5 C t 



I • p. t 



(9) 



f$PS¥ 1 0-2 1 2 9 3 3 



MitcDm-SZy' ^7-1 0 07 tJttr. Xr'>71007 
TttNOxR*»©|fc£«J|t£fT-5. If^BJfc&iSfco 
VtTttftft-TS. H^T** 1 '.??* 1 0 0 8fI^N0x 
«»«#m«K#«WT-C* 4 £*J£-r*. 
R«Stt?«>fEK«C: J: 5BattMK©NOxMii»tt* 

T, »#;**©NOx#+#fc^Tf&attfcias£3ii 
*. N0xl!55»tg#&£:©i§r£&7^y:71 0 0 6(Cj|| 

7*1 0 1 OT-fcfcU M$ra£#^> h U igi§B# 

MTrtfBrJ&OBlflHI (Tr) cSMM'J ->7 b 

[0 0 7 5] N 0 xfflWI6©!WStt*o«t -5 tfTO C i: 

[0076] H 9 tt U - >X*^©#BJMEfttt* 6 N 

[0 0 7 7] 771 0 0 7-E01 -TrWtfXi&jK^ 

So 0 0 7 -E02T*E K ^tfU y^yT* 

i o o 8 - e o i s e Niimmm<D±m.m (e 

, )c £:©;*;/> So XEN^(E,)cffll^tt 
«»§IMb> 2E,>(E,)ci»ffi^f '^710 0 
8-E0 2T«SS»»Ury71 0 0 9 (Cittf. 

[0078] si ott>j->aME©«f«tHfianf*is-r* 

[0079] ^T771 007-H0 lf'J — >©iHte 
SSHHIH! &*J¥U ^^^7-1008-HO 1 -C*aEfiSH 
l i:*^B$F^ffl±PSfit(H t ) c *:©;** *Jfc«*-S. 2 
H l ^(H l )c©I6«»MlL, 2H t >(H L )c 
O^rvT"! 0 0 8 - H 0 2 T-ttg£8PB* b7^ v 
71 0 0 9 fcjltr. 

[0 0 8 0] 01 itt»;->aMEi^© B fBR-b>-y— e^- 

[0 0 8 1 ] 7 7^7*1 0 0 7 -00 lT'J->Iii: 
*Jtt«»*«Qo £«Jf U ^r^71 0 0 8-O01 
X-mnm 2 Q 0 fc«$f&fHS©±Pg«( Q 0 ) c i:©*/J\ 
ZQo ^(Qo )e©»fc*#&|ftttu 2 
Qo XQo )c^f»?l 0 0 8-00 2T-*» 
£8¥Bfcb7:ry71 0 0 9Cittfo 

[0 0 8 2] HI 2tt'J — >M&m<DN O xmMMt&A 
a TftftfcB b & N O x jgjg-fe «*T*fl*-J- 5 #i£T- 

[0083] ^t^1 0 0 7-N0 lfNOxiiJS-fe 
> -9— if ^ 1 36-3 S N O x Q&ttftkft A □ £ * It 5 N O x 
iQi fcfSt^-r&o Xr^l 0 0 8-N0 1 T**#fii 



2Q, i:«fNOxl©±itt(Q, )c4:©;*;/|%fclt« 
t-So SQ, g(Q, )c U 2Q„> 
(Q» JcOSte^f^l 0 0 8 -NO 2-?«*&j$¥fl* 
b^^^T-l 0 0 9fcJitr. 

[0 0 8 4] HI 3{ot'J->3IteB$©NOxl!S«M^tti 
Pfttffl bfeN O xiftR-fe im^m^T S^iTt- 

<fe> ^> o 

[0 0 8 5] 7 5^ 7*1 0 0 7 -CO lT'NOxjSK-fe 
>tt-fi^fca-3 INOx MttlAP C43tt 5N0x 
MSCN^^tB-TSo 7>v^.y 7*1 0 0 8 -C 0 1 X'C, 
tC t ©±Rgfifi(C, )ci:©^;/J\Slt«-rSo C, g 
(C, )cffl»&»mftt*RU C,>(C,)c0|^ 
r'j'T'lOO 9tCjttfo 

[0 0 8 6] 0 1 4 C*«ffl©*3tf^ilKb*«©ffe©l8 
S6<S«£^-r. H 1 ©Ji«£:©*l3Syu j.>^>?£<© 

©J*tti«»j©aSflstt % ^>^>gftifi«lc: 

#tiB*ft*Hc#©#£fc©8KbfcifcBfcbTv>s. -r 

T*feS. H 1 4tt^>^>^ft;B#©HC, COgEtBSfS 

*3tf^iWbfc*tj6TfS«jRB«fi8Tf»« 0 HI 4©«gK 
IC43V^TV^^-^KM^1 7tiiP t, Rh, CeO 

£ rSAn b & !? & 3 v P d ^©*«$££?Stt E)c# & <l>fi£# 

vr7h-;b Kill 7*^StP^T-#MbTHC J ?>CO© 

;i/ HAUIE^KKAUK 1 8 ©3X73 LT H C , CO, 
NOx©8Kb£frVV U->«fiBSttlBW««#NOx 
^HfttiWbtS o i!S*M^©S^^ tz 5 gg$*it£ >J «>■ 

K»ttET? A§-^b^fb^s(t s c tin < mmmmicm 
iu c*-i£i?£-rso c©ota^*j5E^nitg^-rs© 

fcfcOK*®!^©* S S o 

[0 0 8 7] H 1 5 fc**W©»#;*iWb*«©;3F £fc 
fb©*LISJB«%*-r. H lfflffi«lfc©*Bigfci:, ^>^> 

9 9**«rti<«t*s;-e*5jsifca%s 0 *%&©&&&:« 
nmmis > y > c * a» jg^ -r * c t § s . 

[0 0 8 8] H 1 6 £#«!»©» #*i!Kb£B©2f 6 id 

flhososjisas^-r. iiwi 5©^«t©ta«{^ 
««tt«t©T«.fc:a»jK 2 4 fctatt & ctcibs. tzt 

±^-y-fc^M* s , =7C«I«SE*B< Ctfc cfc t)7> h-fdrB# 

[0 0 8 9] h i 7 iz*mw(Dmx?.mtmw.(Dtf e.t 

flb©IMBJI8«*w-r. H 1 14-16 ©Hi:©ffl31 



(10) 



ftfflW- 1 0-2 1 2 9 3 3 



iST? > V > © SUtetUS £ HR^aSE©*^ SRH 

[0090] *f5W©»JWSMiav*Bo#if^«Kbe 

®*M&&i>*lt®M£K£}t« u ->^>^ 
tt (4 0 00611/1112) T . v 7 o 0 *CT* 5 ftNHNbff 
fraiFHrt»if^«W*«JSfcait3 <10-15€-F 
V^-n/^bMWX^CNOx, HC, coci 
1T-CVS (Constant Volume Sampling) £5f<«>S;£i£ 

[0 0 9 1] 10-15^- h-Mftlzti^-at, 

1 O^E-KStf 1 5t- FCD«*j£frl$i: 1 O^E— Y<D 

2 0 km/h*6 4 0 km/h^OJa^B^^l^ 1 5^6— 
K©4 0 km/h*>£> 6 0 km/h^CDin^B^fc 5 0k 
m/hipe. 7 0 km/hACio^S >J -> (A/F = 
2 2~2 3) jtff fcU*OflbS^ h-f *5tfr hbfe. 0 



fe»&, ««tt«EN-K9*lS«b&»^ *fcjfc«<0 

-H©«&©1 Ot-Kfc-tftfclflK 1 
SPfi*M^mi^©NOxSS^^Lfc. it«M^tt^*S 
©* 2 fc jj*-*-»J«© * © t b fc , 
[0 0 9 2] 01 8£:fc^T> »3SfM«EN-N9*«tlf 



N-K9fc»«bfc»-&^iIte«fc:*j^-CtBPNOx« 

s«iAPNOxss^T@i»3, 'j— ymmtt?. 
mm&mmztiz c tic * t> «*tt«K&»jiift£?f £3 

JttW^N-R2fc43V^TttffiQNOx^#AP 
N O x it jg 4 ± I] £ t t V ^ 5 , 

[0093] &mm.mmm&&Ti\mmmremtz cvs 

M*4i:bT, AU>>A (Ba) KliffiSBa^ v- >J 3 
> (Si) fctt'>U*y;wftffl^fc 0 Si(i->'J* (S 
i 0 2 ) * b < tt-toa^SMM&i: bT#«fi. fc*t^ 

[0 0 9 4] 
[*2] 









CVS«(o/Vii) 


NOx 


HC 


CO 


MS 


N-R 1 


(0.2Rh,2.7Pt)-27Ce/A 1 a O b 


o.i e 


0.0 2 


0.0 7 


N-R 2 


2M S -(0.2Rh,2.7Pt)-27Cfl/A 1 a O, 


0.15 


0. 0 2 


0.0 4 


Jftftl 


N-Sl 
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(Na) , v^->>i7A (Mg) , XhD>^>i7A (S 

r) (ca) 3ti»e>a«n4-aw±©7c 

*««LhtNOx^b*i»»*^ «t»fbayt*rba 
NOxSiBTawfcSBisiR^af-e-rN, ts^uT^t^b 

[af*i*3] 'J >^A (K) , ±hV^A 

(Na) , (Mg) , (S 

r) (Ca) <»»e»atfns— «fei±©7c 

tstu ^»5G<b*«&H«fc43v<*-tHc«s©»7G 

ffltWUO, ^©gHb#J* s ^tt«£o < otWtt 
«*H A V*HiE«C N 0 x £*b^*Si§r£ J: & *m U 

< *k i!MMafcM«*n&N0xSja7c»jfcsattsjsB 

JtTNj C«7cbTft«ft-rSrt*R*IB80*^j*Yb 

(K) , tf'J^A (Na) , V^*^£A (Mg) , 
Xho>f^A (Sr) AVA;i/i>">A (Ca) frt>M 
Kft3'J>fc< «£-fey ^A^cD#±«*>^3S«ti 
5'>*<fct-Si:v a^, d^«>a, ?•***© 
t#I*>e.IKn5^^< fci>-*I©^J!S£^fr, 

*j:v*«afls« (*b<tt«-&^bw frtt&mm 

Vat> b < BttlOtt4b«^?LH0iM£&Httfb4lifi:SMp b 

[W5RJ15] af5RJHlXi±2 t*5^T. *'J^A 
(K) , ^MJ^A (Na) , V^*2^A (Mg) , 
XbD>^--j7A (Sr) MA;Vi">A (Ca) 
HixS'M<J:fe-ii:^ -fe 'J ^Alg©#±gCfriS>atf 

©Jt&«j&»£>»*h.*'j>&< ti>-mt. f*>M-> 
43 ct v^JSRf b« ( *> b < tt»&&{b«0 & *> ft s *fif£ 

DBx »»^£^?L*W*M4&«^bi»«cfiSfbT*:a 
ttJ«tt«H«iUK2: bTJ8v>&rt*R«W©t*:tf;*8Mb8 

So 

[W**6] »5RIM1 A»e>5©^-rtl^lofc43^T, 

m CJ»f) fc*-*;:fcC«fc!>lWb*Jfc»b»7G8J* J H 
fifr* b < tt*VuR»fc-3 <5«C bfert^H©^ 

[W*iM7] »*Bl*6 3 0V>-i*iiA»l"3t*iV^, 
'J-W?->«M/;*£;tfvy >, 6*4, *Ttt, 



8!l#EI«*>4> b < tt#V^ttjB£o < & X -5 C b&rtflftW 

[W5RIH8] W*JHl56>6 5CDV^m*>lr3K:*iV^Tx 
SS*RtbBft««^, x->5>>H*SMB9, ftA^Uifll 

^^Bfi**6 y->*IEB3£;fc{*£N0xJ#tt!S£Jf;£ 

u ^©«*<a* j m^©ia^ffi<&^^fci:#^b^jtM 

b3l5c^!lA s |5)S^*) b < ti^WSfco < 5 £5 C b£ 
[W5RIS9] lf*m^5©V>-r*X*>lo{;:;fcU-t\ 
it- (*,b<(iA/F-fe>ti--) ©<g^C 

izft bjg^j*si5ia^t, b < tt*v^»*o< £ j; a c 
b rt^H©»*r^ #{b$g§i„ 
[iSH10] WiRlll^e,5©VA-rtiA>lot43V^ 
Tv ^^^Sg©l!S*^±^eA^fcNOx-fe>-9- 

ttS*SWOx*#ffi«£D*ftjB;tfci:g N Sfbjfflfc:** 
bilxi^J^lBlS**) b < tt^ttJBfto < 5 «fc 5 C bfc 
rt*R*H©##:xitKb*«. 

[afsRiBi i] m>&mifrih5CD^-rti-b>i-oizt5^ 

#^^CD««i*jBS««Et:«**ifcN0x-fe>-9- 

-©{i^{-<t»3 y— >mmmicj$ttzNOxmm.Z:fotii 

tS^J^Ih]**^ b < B*ivR|ISo < 5 J: 5 tc bfcrt« 
«»©**#;* 8Kb»EB. 
[fflM&Sl 2] ^>S>>ifiT©#;tf;**l&CH7G*MB-*> 
«*^««tife*#ov=*-;i, Fft6i££BES U ^©^ 

*fct**^*©*J««-|fflO«<b»7cfti*:JMft||«fciSV> 

TUTcfflfc** UTRfbjfflj&**^ttJBT? N 0 x -^it^mm 

u »fbS9fc»b»7c*i*«^i*w±©«J8if«aibfcN 
<b^»**#x *t^b^j{c^bjM7£^j*s|B]ajM±©tt 

«$:^<!3, H»ttJ«±«c:R*b&NOxS»saJfc« 
l!^**#TN,ta7£bT»*ft1-Srt«S*iH©*3!f 

^mb^e. 

[|»*iai 3] fSrt«tSt^>S?>©*^«E»fc, 
^ cf© #^F^©^bJS^c<b^Si&IS^ tc £ v > t «7cai 
CWLTMJ^l^lT-NOx Mk¥V&m b, ^b 
#JK:*f b«7c»l* 5 fiIJiei±©«J!8Tf bfcN 0 x £jg 
Mii5t;-ri.NOxl!S*M«$:ffiMb, #^*©*J««- 
M©»Yba7cft*«»H«fc:*v^Ta7C»Jt:«bTBMb 

si^ottiBso < ^xemmm±iz n o x sas^r* 

ifcC^b^JC^ b«7cffl<>sR)*W±©ttJB*o < 
•3. »3mSWK±K»3BfbfcNOx*«7cJ|iJi:»»S*B* 
tTN, {CS^bT»lWb1-SF l 3^H©#^^b« 



(21) 



#B1¥ 1 0-2 1 2 9 3 3 



So 

N Ox *it¥»m U lMb#Jt*f bjM5££iJ#|5] 
Itl±ffl«i"C D,fiSf LfcNOx Sr^Mjl^-r SNOxH 
*fey&£ffi«U *©^fcM)£»g*> b < fcfcH^MfcK 
£I2SU #W**©&^#P^©$HbiI;^b^SiilllS<fc 

mmm± cnox zit^Rm z * c r< b*y k *f bit 

NOx*«7C^Ji:^M5J5£i^-B-TN 2 tii5cbT^»b 
l ot^ur , n o x roaHHMhPN o x tosb^k 

MBlEfcfftJSB*] 0 0 14 

[*3E*aci 

[0 0 14] RfttftfttOi , NO, NOj mx£ 

C, M&jfi«T-£fi£-r £*©«!£$)£: bTHC (^tr-g 

ttsK^bzkm) , co, h 2 ^, £e»cfcfc, ftsBcaiTc 

[#littuE3] 
[«IE*ft>Mg£] BJ3i* 
[«IE*f#liI§£] 0 0 6 1 
MilESi*] l£Jg 

[0 0 6 1] i5, @6C, 'J— >frt>7> W 3r$>3V> 
l± U * f 1 — ©^0#x. BU^iC^lt SNOx 8Kb«M4 * iS* b 
£. E5ttP#*»£N-N9©Anfcffin©NOx«jK 
£^bfcfc©T% HI (a) fctA/F = 2 2©y — 
A/F-14.2 ©U v^ffljyBtt*tB#itfc»&tf* 

F=14.2 ©»#*NOxffig#ii5^fc»lJ s^SHE 

©APNOxjije* s A# <tfiDbs cixcm^aEWK: 
tmpNOx«jRttois«fcsijai-rs. m (t>) ha/ 

F= 2 2©'J->*>e>A / /F=12^©>J ^'N^it* 
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->*>e>A/F= 1 4. 2 ©>; ^^^mit^m^tz 

m&s m (b) iiA/F = 2 2©'J->^t,A/F=l 

©«hwm«n-n 9©»&fcEi«fcfmainNOx»ft 
«g©ii£#iiA,T-^.§>o 

[4tIE*UMF6l«] BJM« 
[MIEttSmg^] 0 0 7 4 

[0 0 7 4] E8(c^it©W©7D— ?-v— b^^b 
fee ^r-v71 0 0 2-Z?=&H©SMg*{$£Jg^1-Si&5 

CS-3gXr-y71 0 0 3t*^M^, Xr9 7'l 
0 0 4 7ftt*«$n&ffi*Rttfttftmf 4. Zr-VT'l 0 

mmmicn^x n 0x©^ji7ns^©ajKAsqa« t «t 

4»*8*K&±lal4^*BltT?*?>» *M>iR*Ftt8E©4*te 

jPjftfcSftS. CCT% K^^«Jtg3lM3S«tfc©»-& 
0 0 6 K:3K»Vk«ttttK©lf^ltf^«ff -9 - h 

te<mmm>)<?>3iMitMm*ftoo «t%.&mit>mm& 

ti&tt(DWie;X9- '?71 0 0 7 IZMtSo Xf ^7100 7 

TfttNOxia»«©lt«*ll*ff5. JijesmwiSfco 
^Ttt&ifi-r^o IV^Xry/l 0 0 8fItNOx 

fflafatt^to^jR^fcct t)»jStt«©NOx»a«ttft 

Ts ^tfX^fflNOxtf+^t^bT-tSffifcB&^ft 
So NOxiKSt^feSS-g-tctt^^^n 0 0 6t:it 

ttaMESfT^ o N o x BJfc*tg* s *v^^r(c tt^^ v y 1 
0 0 9fcjt^, ffi«RJt*'Jy^-«fc->7 h-T*. ^rf 
7101 OT-fcfc'J M«flB*A>>> h U 

KTr*««f«©«f|ffl (Tr) cSMWf'J^h 
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